Affinity of the anthracycline antitumor drugs Doxorubicin and Sabarubicin for human telomeric G-quadruplex structures.
Combining various techniques in solution we proved that Doxorubicin, also called Adriamycin, and Sabarubicin, also known as MEN 10755, bind to the human telomeric sequence, 5'-d[GGG(TTAGGG)(3)]-3' (21-mer), assuming a G-quadruplex structure in the presence of K(+). Complexes of drugs with the 21-mer in 1 : 1 and 2 : 1 stoichiometry coexist in solution. Association constants were obtained from titration experiments and confirmed by isothermal titration calorimetry. The fluorescence of the drugs was quenched upon complexation. UV circular dichroism (CD) spectra of the complexes were characterized by the G-quadruplex signal and indicated that drug binding influences the equilibrium between quadruplex conformations. The visible CD spectra were exclusively due to the drug and show differences in the complexation modes of the two drugs. Spectroscopic and thermodynamic parameters of the 1 : 1 complexes point to drug stacking with the G-quadruplex top or bottom tetrad. Thermodynamic data suggests that the binding of the second drug molecule in the 2 : 1 complex may occur in a groove. Complexation caused a small increase in the thermal stability of the G-quadruplex main conformation, shifting T(m) from 62 to 67 °C.